Phe310 in transmembrane VI of the alpha1B-adrenergic receptor is a key switch residue involved in activation and catecholamine ring aromatic bonding.
Pharmacophore mapping of adrenergic receptors indicates that the phenyl ring of catecholamine agonists is involved in receptor binding and activation. Here we evaluated Phe310, Phe311, and Phe303 in transmembrane VI (TMVI), as well as Tyr348 in TMVII of the alpha1B-adrenergic receptor (alpha1B-AR), which have been implicated in a catechol-ring interaction. Neither catecholamine docking studies nor mutagenesis studies of Phe311, Phe303, or Tyr348 supported a role for these residues in catechol-ring binding. By contrast, docking studies indicated that the Phe310 side chain is well positioned to interact with the catechol-ring, and substituted cysteine accessibility method studies revealed that the side chain of the 310, but not 311 residue, is both solvent accessible and directed into the agonist-binding pocket. Also, saturation mutagenesis of both Phe310 and Phe311 revealed for the former, but not for the latter, a direct relationship between side chain volume and agonist affinity, and that aromaticity is essential for wild-type agonist binding, and for both wild-type agonist potency and efficacy. Moreover, studies of Phe310 mutants combined with a previously described constitutively active alpha1B-AR mutant, A293E, indicated that although not required for spontaneous receptor isomerization from the basal state, R, to a partially activated conformation R', interaction of Phe310 with catecholamine agonists is essential for isomerization from R' to the fully activated state, R.